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Introduction and Background 
Washington faces serious challenges in areas where forests are overcrowded and susceptible to insects, 

disease, adverse weather, and fire.  (Ripley prepared and insert list of “the scope of the forest health 

problem” in Washington.) 

 

As directed in 2SSB6144, the Commissioner of Public Lands Doug Sutherland assembled the Forest Health 

Strategy Work Group (FHSWG or “Work Group”).  Members are listed in Appendix 1.  This report 

describes the work group’s findings and recommendations for a desirable forest health program for 

Washington’s forests. 

 
The FHSWG’s vision for forest health in Washington is:   

“The forests of Washington, on all ownerships, are resistant to uncharacteristic, 

economically, or environmentally undesirable wildfire, windstorm, pests, disease, and other 

damaging agents, and are able to recover following disturbance.” 

Landowner responsibilities would be an on-the-ground emphasis on prevention and control of native pests.  

At the same time, state, county, and local governments would focus on providing information and assistance 

to forest landowners so they can manage their forests to reduce susceptibility to forest insect outbreaks, 

disease infections, and fire.  The state would be responsible to obtain and disseminate accurate information 

about current conditions and potential responses; and work cooperatively at an appropriate scale to 

effectively suppress damaging pest organisms and disease populations when they occur.     For this program 

to work, landowners must be given information and incentives to motivate them to create and maintain 

healthy forests. 

 

To achieve this vision, the Work Group believes an effective forest health program must have many 

elements.  The FHSWG believes the keystone to achieving forest health across all ownerships in Washington 

is that well managed forests are healthy forests.  Landowners at all levels need to be encouraged to practice 

active management on their forests, and incorporate forest health maintenance within their forest 

management objectives. 

Key elements of an effective program would include: 

• Comprehensive data and information are available so land owners, policy makers and the public can 

understand existing and developing forest health conditions and, identify areas of greatest treatment 

need, and effectively communicate practical remedies to forest managers, policy makers and the 

public  (Analysis areas 1, 2 and 3) 

• An effective monitoring system that measures results on the ground, and provides for continuous 

improvement of the program (Analysis Area 4) 
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• An effective legal construct that recognizes landowner objectives and obligations and the role of 

government and educational institutions and establishes an effective, efficient program structure with 

sufficient funding to achieve desired results, including the ability to respond immediately and 

effectively to the detection of exotic insect or disease invaders  (Analysis area 5) 

• A tiered approach to ensure an appropriate and effective response based on the severity of forest 

health conditions, with an emphasis on keeping forests healthy in the first place  (Analysis area 6) 

• A focused program, including technical and financial assistance or incentives when appropriate, to 

motivate family forest owners to increase their understanding of forest health concerns and take 

action appropriate to their ownership objectives  (Analysis area 7) 

• A cooperative atmosphere across ownerships on forest health and a collaborative approach among 

private, public, and tribal landowners, forest health professionals, community wildfire protection 

planning groups, and other interested parties to achieve cross-boundary results  (Analysis areas 8, 

and 9) 

• Improved coordination with other regulatory programs so that the key objectives of each can be 

realized without adverse effects on others (Analysis area 10) 

• Funding is sufficient, stable, and from appropriate sources to successfully implement the Forest 

Health Strategy (Analysis area 11). 

 
Major barriers and opportunities and recommendations associated with these elements are described below. 

 

ANALYSIS AREA 1:  EFFECTIVE COMMUNICATION WILL KEEP LANDOWNERS, POLICY 
MAKERS, AND THE GENERAL PUBLIC AWARE OF EXISTING OR EMERGING FOREST 
HEALTH ISSUES AND THE BENEFITS OF PREVENTION OR RESTORATION EFFORTS 
There are sufficient data from a number of existing studies and reports to signal that forest health is a 

problem in many of Washington's forests from the Cascade Range crest east to the Idaho border.  Activities 

to exclude natural fires over most of the last century and past management practices on some lands are 

largely responsible.  Many forest landowners and policy makers are aware of the risks and costs associated 

with insect outbreaks, forest disease and uncharacteristic wildfire.  While additional information might 

make the case more compelling, more study is not needed to justify a state planning effort to address the 

forest health in Eastern Washington.   

 

For public lands, lawsuits preventing treatments and a poor understanding of the risks and benefits 

compounded by a lack of public trust have been major barriers to implementing large-scale forest health 

improvements.  Additional effort to communicate current forest health conditions, the threat to public and 

private resources, and the benefits of active forest management to achieve improvements should be made by 
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the Commissioner of Public Lands and other public agencies.  Community involvement in assessing local 

conditions and developing solutions has the potential to increase public support.   

 

For the public sector a major opportunity exists to incorporate non-market values in decisions to increase 

emphasis and implementation of forest health restoration activities.  The non-market values associated with 

fire risk reduction include reduced fire-fighting costs, reduced fatalities and facility losses, the reduced cost 

of post fire regeneration and restoration (particularly riparian systems), the protection of habitat, the increase 

in both water quantity and quality, increased carbon storage, and the public’s value placed on reduced fire 

risk and smoke.  Some non-market values from treatments may be negative and must be included, however, 

one recent study (Mason et al 2004) suggests that positive market and non-market values are likely to far 

outweigh the direct costs of fire risk reduction strategies as illustrated in Appendix 3 and Table 2 (shown 

below).  

 

Table 2:  Market and Non-market Values from Fire Risk Reduction Activities 
 

Market and Non-Market Values of Fire Risk Reduction/acre  
For Moderate & High Risk Conditions Moderate  High 

Reduced fire fighting cost $231 $481 

The value of reduced facilities losses $72 $150 

The value of reduced fatalities $4 $8 

The value of lost timber amenities $371 $772 

Habitat losses ? ? 

The community value of fire risk reduction $63 $63 

Carbon credits ? ? 

Green energy credits ? ? 

Electrical transmission cost reductions  ? ? 

Regeneration and rehabilitation costs $58 $120 

Water quantity and quality $83 $83 

Regional economic benefits  $386 $386 

Total Benefits $1,268 $2,063 
16 
17 
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19 
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Costs of Fire Risk Reduction/acre Moderate  High 
Operational costs $374 $374
Forest Service contract preparation costs $206 $206
Soil compaction ? ? 
Sedimentation ? ? 

Impacts to wildlife habitats ? ? 

Total Costs $580 $580 

Net Benefit (partial accounting) $706 $1483 
1 

2 
3 
4 
5 
6 
7 
8 
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10 
11 

 

The estimated cost avoidance for fire fighting, facility losses, and fatalities for high fire risk acres exceeds 

the costs of treatments by $59 per acre (discounted over three decades) without even considering the many 

other benefits.  

 

ANALYSIS AREA 2:  FORESTS AT RISK ARE QUANTIFIED WITH SUFFICIENT DETAIL SO 
THAT RESOURCES NECESSARY TO COMBAT THE PROBLEM CAN BE ALLOCATED WITH 
CONFIDENCE THAT THE PROBLEM IS BEING ADDRESSED IN AN EFFICIENT AND 
TIMELY MANNER.  THIS INCLUDES STATEWIDE STRATEGIC PLANNING, REGIONAL 
FOREST HEALTH MODELING, AND LOCAL ASSESSMENTS IN HIGH RISK AREAS. 
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Statewide strategic planning 

Strategic planning at the state level requires an understanding of the severity and geographic extent of the 

forest health problem. Assessments produced at the strategic level should be sufficient to identify general 

locations that are in or trending toward a severe forest health risk.  Planning at the strategic level requires 

spatial information on forest condition sufficient to categorize general risk classes, current insect and disease 

status across the forests, land ownership and management categories, political boundaries and major physical 

features such as rivers and streams, topography, dominant land use, roads and communities.  Planning is an 

iterative process so the data acquisition, storage, retrieval and processing system must include the capability 

to update information.  

 
State and Private Forestry USDA Forest Service Forest Inventory and Analysis (FIA) forest inventory plot 

data for state and private forest land is available for use in statistical analysis and limited interpretation of 

remote sensing information (aerial and satellite photography). However, the geographic source of these data 

is not available. The Department of Natural Resources has spatially explicit ground plot forest inventory data 

for state managed trust lands. The USDA Forest Service maintains spatially registered Current Vegetation 

Survey (CVS) and Ecology Plot data for National Forest land in the state. These are all sample plot systems 

are designed to meet the specific sampling requirements of the sponsor and therefore the sample plot density 

26 
27 
28 

 
5



1 
2 
3 
4 
5 
6 
7 
8 

9 
10 

11 

12 
13 

14 
15 

16 
17 
18 

19 
20 

21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 

and forest data collected in each system varies. However, all of these data sets contain the basic forest stand 

composition, tree species, size and density information, that is needed to assess basic forest health conditions 

affecting insect and, disease outbreak and fire risk. Unfortunately, while state and federal lands may have 

adequate sampling intensity for mapping forest health conditions, the FIA inventory available for private 

lands is too sparse and is not spatially registered so it cannot yield a similar estimate of stand condition on 

privately owned forests. 

 

Other currently available statewide information:  

• Forestland in Washington by federal agency, Indian reservation, state agency, and private ownership 

is available in electronic geographic information system (GIS) format. 

• Western Washington large private forest holdings are available in GIS for a fee. 

• GIS data on topography (elevation and contours), rivers and streams, average temperature and 

precipitation, broad vegetation classes are available statewide. 

• Soil classification including forest site productivity is available for state and private forestlands 

across Washington. 

• Electronic Landsat multi-spectrum satellite images are available for the entire state. Cloud cover, 

seasonal variation in vegetation and sun angle and satellite over flight frequency and timing present 

analytical challenges in the consistency of this data. 

• Color aerial photos at 1:12,000 scale and 1:24,000 scale orthophotos (aerial photos corrected for 

distortion) are available for most state and private lands. 

• The results of annual forest insect and disease surveys conducted by DNR are available in GIS 

format. 

 

Metrics and measurement methods available for assessing forest health: 

Assessing the primary precursor for insect and disease outbreaks as well as the risk of crown fires involves 

measures of species composition and overstocking relative to the site carrying capacity and the presence of 

ladder fuels that carry ground fires into the treetops.  Tree lists (stand composition compiled from individual 

tree information) with spatial links are needed to identify and locate insect and disease prone forests and 

hazardous fuels for regional planning at the strategic level.  This kind of information is available in ground 

plot FIA inventory samples referenced above. Unfortunately, the grid for such plots is sparse (3.4 square mile 

or 7,400 acres per plot point or greater). Remote sensing satellite imagery (Landsat) lacks fine enough 

resolution to adequately identify stand conditions and is therefore insufficient by itself reliably characterize 

the extent of regional disease and fire risk. Aerial photo interpretation can be more accurate, but current 
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photos are limited to a single color spectrum and analysis is not automated. Forest cover mapping a large 

geographic area with aerial photos would be a prohibitively expensive. Technology for remote sensing 

detailed forest stand condition using LIDAR (Light Detection And Ranging) is emerging and may prove to 

be more reliable than satellite imaging and more practical than visible light aerial photography. But LIDAR 

data is unproved for this application and not currently available on a statewide information grid.   

 

Either more data on stand conditions must be gathered through ground sampling, or modeling will have to be 

attempted to fill the information gaps. In either case, spatial information should be coupled with temporal 

modeling to project forest conditions forward in time to provide strategic information needed locate and 

prioritize forest health problem areas in the state.  Regional forest health modeling offers promise. 
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Regional Forest Health Modeling 

When information on adjacent lands or larger regions is important, integration of ground acquired tree-list 

information and remotely sensed data offers the best hope of providing the metrics necessary to analyze 

forest health. This integration is what we will call a Regional Forest Health Model (RFHM). Calibrating 

Landsat satellite images of uniquely identifiable stands with available ground acquired tree list data offers the 

promise of being able to extend the use of existing detailed ground plot inventory data samples. The satellite-

mapped stands are assigned tree list attributes based on their similarity to images that have been matched to 

attributes measured on the ground. Wherever that image appears the matching tree list is used to identify on 

the ground conditions at that location. The Most Similar Neighbor Imputation Program (Crookston et al 

2002) is a promising tool for this application. Previous efforts like the Interagency Vegetation Mapping 

Project (IVMP) have shown success in characterizing total green vegetation cover, forest canopy structure, 

and tree overstory size class and species. Whatever algorithm is used it must include a reliability assessment 

to determine the effectiveness of the results. Most prior work has been on Westside forests. It is not certain 

whether these tools will be sufficient to support the use of Landsat data on dry-site forests that will likely be 

harder to calibrate.  Substituting aerial photography for Landsat may improve resolution but would likely be 

extremely labor intensive and costly.   

 
When spatial forest cover maps can be associated with tree lists, models are available to simulate forest 

conditions. Adding the model output to a GIS framework, forest condition maps can be produced and 

statistical data on forest condition can be accumulated for ownership groups, counties, or other land division. 

Landscape Management System (LMS) developed at the University of Washington is an analytical tool that 

can perform these tasks. 
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Inadequate tree-list information to accompany existing GIS data layers is a data gap for strategic planning.  
Alternatively, DNR, National Forest (CVS) and Ecology Plot and FIA data tree list data may be used as the 
training plots for Landsat spatial forest data. The degree to which these techniques for extending irregular 
and sparse ground based tree list data to populate large landscapes of remote sensed spatial data is unknown. 
As noted above research efforts are underway to tests of this methodology. 
What is the recommendation?  Who should do it?  How much would it cost? 

Recommendation:  A DNR strategy for determination of state trust lands at greatest risk to assist 

development of forest health restoration priorities and expected cost is needed. 
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Local assessments in high-risk areas 

Locating forests at high risk will allow resources to be directed to where the need is most urgent and the 

return in terms of forest health improvement per unit of effort will be the highest.  The information in the 

strategic plan and regional models is likely not accurate enough to trigger treatment because it relies on 

calibration of remotely sensed data rather than site specific forest stand inventory data.  When high-risk areas 

are identified in the strategic plan, more detailed assessment must focus there. It is likely that the data needed 

for local planning and decisions will be similar to that needed for strategic planning but at higher resolution 

and statistical robustness.   

 

When a high risk area is identified, individual landowners and managers and/or high-risk area planning 

teams must assess available local information on community boundaries, land ownership, management 

regime, forest type and condition, and forest access at the forest stand scale to determine additional data 

needs for the area.  Planning teams and those charged with executing the plans on individual ownership will 

need information on thresholds for forest density (number and size of trees per unit area) across the site and 

vegetation types in the area that will avoid or reduce risk.  

 

Local communities and landowners, with guidance and coordination as appropriate from the state, will 

determine what data are needed to facilitate planning and site treatment, if any, that is necessary to reduce 

forest health risks over time to acceptable levels.  Each high risk area planning team and individual 

landowners or managers in high risk areas will likely need high resolution tree-list inventory information and 

tools to analyze stand conditions for forest health risk.  Local owners with tree-list information on their own 

lands would be able to overwrite the RFHM date with their own inventory data and assess and treat their 

high-risk stands.  A process of extending available ground plot data to similar stands where data are not 

available could be employed assuming that sufficient plot data are available to achieve reasonable stand level 

accuracy.  Landscape Management System is useful for high-risk area and individual landowner/manager 

planning.  
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LMS is available without cost over the web. For high-risk areas the availability of free, user-friendly 

software and low coast application training makes the forest health planning process more accessible to 

planning teams, community groups, and individual family forest owners. Furthermore, LMS links to three 

dimensional visualization tools that will aid in communicating a common understanding of the need for and 

the outcome of forest health treatments. 

 

The data gap for area local area planning will be consistent and available stand-level inventory data 

sufficiently detailed to develop area-wide treatment plans and specific stand treatment alternatives. Local 

planning teams in cooperation with individual landowners and managers will have to assess the actual and 

specific data needs of their areas. 

So what do we want to be able to set up?  Who? And how much will it cost? 

 

Enforcement and monitoring:  In order to enforce penalties or liability as a function of health risk, there 

must be a more accurate health measurement system at the local level than is currently available.  Even 

though local foresters will be able to understand the risk at the local level sufficient to develop health 

improvement plans, there could easily be a lack of consistency in application from one community to the 

next without a better data system.  A uniform data system could be based on a series of GIS layers 

characterizing different health issues.  While classification of potential habitat types by geomorphological 

and climatic factors using current GIS data is possible, characterizing forest health risks from sparse, 

incomplete, or inaccurate forest inventory is more problematic.  Greater consistency in forest inventory 

datasets, measurement and performance assessment methodology are necessary for enforcement actions.    

So what do we want to recommend? 

 
ANALYSIS AREA 3:  ACCURATE, COMPREHENSIVE, AND SITE SPECIFIC FOREST HEALTH 
RISK THRESHOLDS ARE NEEDED  
 
Thresholds must be established to convert forest information such as tree species, size and density into forest 

health risk measures such as insect susceptibility and the risk of unnaturally hot crown fires.  Thresholds are 

also important because they direct attention to actions that reduce risk. 

 

While there are a number of scientific studies on the thresholds for carrying capacity beyond which insect 

and fire susceptibility become high, existing studies have generally covered limited geographic areas and are 

therefore not sufficient for forest health planning for many forest types. Additional work is required to define 

site-specific susceptibility ratings pertaining to the pest in question, both by stand functional attributes and by 

habitat types.    
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There is a wide array of forest types present on the eastside.  Developing specific density thresholds for 

different forest types can be done by extending these previous studies and adjusting them for site quality 

measures that will remove much of uncertainty in using density thresholds as metrics to identify forest health 

risks and preferred treatment alternatives.  We refer to this as Assessing Density Thresholds (ADT). 

 

Developing the spatially explicit linkages necessary to integrate susceptibility with the location of epidemic 

forest pests and high value forest resources is a greater challenge that will require a longer term commitment 

of funding to ensure adequate characterization of forest inventory. 

 

The risk of crown fires can be assessed at the stand level by using existing models such as the USFS Fires 

and Fuel Extension (FFE) model, which uses the density, topography and local climate information to assess 

the wind speed that will carry a ground fire into a crown fire.  Reducing stand density and ladder fuels raises 

the wind speed that will cause crown fires, i.e. reducing fire risk.  Work currently underway at the USDA 

Forest Service PNW Research Station on the effects of climate change on fire intensity will extend this 

capability. 

 

Description of how to develop ADT (Assessment of Density Thresholds by forest type): 

Based on habitat typing on national forests, there are 185 named plant associations for upland forests in 

eastern Washington as well as 94 named plant associations for riparian zones.  Habitat types not found on 

national forests may not be represented in the current data base.  There are 24 tree species distributed among 

these forest types with at least 15 major species identified in each region.  This significant variability in plant 

community structure and species composition is coincident with a wide range of forest productivity and stand 

carrying capacity.  In assessing forest health risk, consideration of forest productivity and carrying capacity 

must consider this variability in order to prescribe treatments that will address the risks without unintended 

consequences with respect to other resource values.  As such, a single metric or narrow range of prescribed 

densities or structural attributes will not be sufficient in meeting forest health goals.  Categorizing regional 

variability into a usable system for threshold determination will require modeling of the thresholds specific to 

the forest insect or disease risk in question as different pests require different systems of control.   Some 

numeric assessments are available from past studies but additional work is needed to establish thresholds 

more specific to different forest types and site conditions. According to the latest DNR reports, fire/physical 

damage (31%) and bark beetles (22%) contribute to approximately 53% of the tree mortality in eastern 

Washington on non-preserved lands.  Concentrating our initial efforts on measures to reduce these mortality 

agents, would substantially reduce the forest health losses in eastern Washington. 
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Cost estimates 

Thresholds for fire risk at the stand level have been adequately researched and are currently linked into 

several models to support the identification of best strategies and would become a routine part of educational 

sessions to train the trainers. 

 

Extending past studies on mountain pine beetle (Dendroctonus ponderosae) to only those plant associations 

with ponderosa pine, lodgepole pine, and Western white pine is relatively straight forward as determined by 

carrying capacity.  As current thresholds range from an estimated 45 ft2/acre basal area to over 400 ft2/acre 

basal area, establishing an administratively feasible range of thresholds based on site similarities is 

necessary.  There is an initial development cost estimate of $75,000 to complete this work.  

 

Developing thresholds that require more detail on forest structure to address issues like spruce budworm, 

windthrow, Douglas-fir bark beetle, and spruce bark beetle susceptibility would require a more elaborate 

analysis, requiring an additional $65,000 per project in funded support.  (HOW MANY ARE THERE?  ) 

 

Model extensions for FVS of interest include Dwarf Mistletoe, Douglas-fir Beetle, Douglas-fir Tussock 

Moth, and Mountain Pine Beetle in Lodgepole Pine, Western Root Disease, and Western Spruce Budworm 

Damage.  Some functionality for these risks are available from systems like LMS but the existing functions 

ability to predict risk have not been adequately evaluated for reliability.  A more thorough reliability analysis 

could be accomplished for $xxxx (an initial development cost). 

 

Recommendation:  As part of a package to direct the Landowner Contingency Fund toward its current 

statutory cap, the Legislature authorize up to $_______ from the fund to be spent on data gathering, synthesis 

and presentation to describe the locations of highest forest health risk in Washington.   

 

ANALYSIS AREA 4:  AN EFFECTIVE MONITORING SYSTEM MEASURES RESULTS ON THE 
GROUND AND PROVIDES FOR CONTINUOUS IMPROVEMENT OF THE PROGRAM  
A general barrier to pursuing forest health improvement opportunities is the lack of spatial and inventory 
data on forest health of enough quality to target areas of need and monitor treatment results.  It has been 
discussed above.  This and many more opportunities and barriers are summarized in Appendix 2, Table 1. 
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An effective forest health law would describe the responsibilities of both landowners and the regulatory 

agencies and activate a program that facilitates effective execution of desired actions.  Landowner 

responsibilities would be an on-the-ground emphasis on prevention and control of native pests.  At the same 

time, state, county, and local governments would focus on providing information and assistance to forest 

landowners so they can manage their forests to reduce susceptibility to forest insect outbreaks, disease 

infections, and fire.  Governments must obtain accurate information about current conditions and potential 

responses; and work cooperatively at an appropriate scale to effectively suppress damaging pest organisms 

and disease populations when they occur.   

 

Insects, diseases, and wildfires should be the main focus of managing forest health problems.  The goals and 

requirements of chapter 76.06 RCW are not being met with regard to identification, designation, and 

reduction of this threat to public and private resources.  Timely detection of specific forest insect and disease 

populations is often inadequate for effective pest management tactics.  In particular, information transfer, 

education, and technical assistance available to landowners and professional foresters to deal with acute 

problems are limited and insufficient for accomplishing major improvements in forest condition in eastern 

Washington.  Even if a specific problem is identified, the provisions of 76.06 RCW, which mandate control 

of native insect outbreaks, cannot be implemented because:  

(1) Pests cannot be eradicated to the extent prescribed by the law, 

(2) Lack of resources, 

(3) DNR would often be unable to comply with requirements of the Forest Practices Rules 

(76.09RCW) and control pests, and  

(4) DNR lacks an effective fund-collection authority.  

Changes must be made to 76.06 RCW to correct current deficiencies and reflect the vision of the FHSWG.   

 

Washington’s Noxious Weed laws and rules1 and the Forest Protection statutes related to extreme fire 

hazards2 were evaluated as models for improved regulations.  The most promising concept, embedded in the 

laws dealing with noxious weeds and native forest insects and disease (76.06 RCW), is that the landowner 

ultimately is responsible for controlling the problem, regardless of how it originated.  The Forest Protection 

statutes currently lack this concept, even though the yearly accumulation of highly flammable fuels is 

universal and the development of wildfire hazards is widespread.   
 

1 17.10 RCW Noxious Weeds – Control Boards, 17.04 RCW Weed Districts, and 17.06 RCW Intercounty Weed 
Districts, Chapter 16-750, the WAC State Noxious Weed List and Schedule of Monetary Penalties 
2 76.04.660 RCW Additional Fire Hazards, Extreme Hazard Areas, Abatement, isolation or reduction, Summary action, 
Recovery of costs; 332.24 WAC 
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The Forest Protection statutes should be changed to hold landowners responsible for reducing an extreme 

accumulation of fuels, regardless of how the condition developed.  Fire ecology is the lynchpin to restoring 

proper forest health.  Forests managed for resistance to fire damage will also resist damage by native insects, 

disease organisms, and extreme weather conditions with the additional advantage of protecting fish, wildlife, 

watersheds, and other public resources. 

 

76.06 RCW currently describes the Commissioner of Public Lands as a leader on forest health issues in 

Washington.  It does not describe the responsibilities, authorities, and program services that should be 

administered by the DNR and rendered to the public such as: 

1) Monitor the health of the forestlands of the state,  

2) Provide forest health information and assistance to landowners and managers, 

3) Promote integrated forest pest management,  

4) Conduct and assist in cooperative forest health management programs and projects to control and contain 

outbreaks of forest insects or diseases that threaten forest resources on affected areas, or that have the 

potential to spread onto adjoining forest lands, 

5) Establish procedures and enforce required actions related to prevention, mitigation, and correction of 

forest health hazards,  

6) Develop cooperative relationships with the federal government to obtain funding and achieve mutual 

objectives, and  

7) Respond immediately and effectively to the detection of exotic insect or disease invaders. 

 

Exotic forest insects and disease organisms are a significant threat to forest resources.  The provisions and 

authorities in 76.06 RCW that relate to emergency management of exotic forest insect and disease organisms 

are important.  If exotic disease or insects invade public or private forestland, initiating control in a timely 

manner is extremely important for effective and economic eradication. There are currently no funds available 

to the DNR to carry out exotic pest control activities. This could result in a delay of action resulting in higher 

control costs or the potential to loose control of the invasive species.   

Recommendation:  The Legislature provides access to emergency funds to address exotic insect or disease 

invasion of state or private forestlands similar to emergency fire suppression funding. 

 

Recommendation:  Changes must be made to 76.04 RCW and 76.06 RCW to incorporate the sequential 

framework elaborated below.
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ANALYSIS AREA 6:  A TIERED APPROACH TO ENSURE APPROPRIATE AND EFFECTIVE 
RESPONSE BASED ON THE SEVERITY OF FOREST HEALTH CONDITIONS, WITH 
EMPHASIS ON KEEPING FORESTS HEALTHY 
 

The Noxious Weeds and Forest Protection statutes contain the fundamental concept that forest problems 

must be dealt with in a sequential process.  The FHSWG’s vision for an effective forest health program 

involves three tiers, which are aimed at preventing or controlling pest outbreaks and Forest Health Hazards.  

A Forest Health Hazard is a condition involving a vegetative condition or forest insects or disease organisms 

likely to produce or sustain a wildfire, or populations of forest insects or disease organisms capable of 

causing significant, severe damage to forest resources or processes on public or private lands, and to property 

adjacent to or near that vegetative condition, insect population, or disease outbreak. 

 

Tier 1:  Goal: An approach to protect forests from fire, insects and diseases.  Forests are to be managed in 

ways that create, restore, or maintain fires, insects, and diseases at non-destructive levels.  

Information on conditions and remedies necessary to maintain healthy forest is available.  

Accordingly, DNR and private landowners, through cooperative efforts and technology transfers, 

continually monitor fuel buildups, insects, and diseases, and ultimately evaluate forest health risks – 

information that is shared among State and private forest owners.   In practice, the DNR gives 

landowners information on statewide forest health conditions as well as strategies on creating stand 

conditions that prevent fires and insect and disease outbreaks.  Technical assistance to private 

landowners comes from forestry consultants and stewardship foresters; these professionals 

emphasize silvicultural and forest management theories and techniques that restructure stand 

conditions prone to fire, insect and disease outbreaks into forests resistant to disturbance factors.  

 

The DNR and University Extension Services have a major responsibility to educate forest owners, 

through publications, short courses, and field demonstration, in understanding: (1) basic principles of 

forest fire behavior, forest insect and disease biology; (2) appreciation of forest conditions prone to 

fire and other disturbances, i.e. insect and disease outbreaks; and (3) mensurational knowledge and 

applied techniques associated with forest stocking control, fuels management, and insect and disease 

control tactics.  

 

Tier 2:  Goal: An approach based on voluntary efforts to keep in check forest health outbreaks.  These 

efforts are aimed at containing, suppressing, and otherwise managing the development of extreme 

forest health hazards.  When timberlands are imminently threatened by a forest health hazard of such 

a nature or extent that action to reduce the threat seems necessary, the commissioner may appoint a 
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forest health technical advisory committee, with members chosen for expertise relative to the 

attendant risk, to evaluate the degree of the threat and provide advice on the nature and extent of the 

threat, its location, and measures that can be taken to reduce the threat of the condition spreading to 

other areas or the threat of developing a fire hazard.  If the nature and an effective resolution to the 

threat require it, a Commissioner’s Forest Health Hazard Warning will be made to describe the 

problem, boundaries, treatments, and timing recommendations.  The State, and consultants, and 

university specialists to implement effective treatments will provide technical assistance, project 

coordination, and resources.  Landowners may comply with the suggested treatments to correct the 

problem or prepare a long-term plan for achieving desired conditions.  While this approach is 

voluntary, landowners who fail to take action necessary to reduce the risk, are subject to increased 

liability for the spread of fire, as described in 76.04.660 RCW.  Aside from other existing entry 

authorities, access by DNR or other government agents to private property is by invitation. 

 

Tier 3:  Goal:  Require action by landowners when an Extreme Forest Health Hazard exists and forest 

insects, diseases, and fuels represent a significant threat to maintaining forest productivity.  Tier 3 

occurs when voluntary efforts have failed to contain a forest health hazard.  Under these conditions 

an Extreme Health Hazard exists, and the risk to adjoining forestland is significant.  An Extreme 

Forest Health Hazard would be confirmed by the forest health technical advisory committee and 

declared by a Commissioner’s Extreme Forest Health Hazard Order that describes the area affected, 

the causal agent and measures landowners must take to reduce the risk.  At this point, landowner 

action is legally mandated.  If a landowner is in an identified area of risk and has ignored 

information, turned down help and failed to act voluntarily, and nearby forest land and resources are 

threatened by the condition of the land in question, then increased liability or additional forest 

protection assessments on that parcel could result from continued inaction.   

 

Changes should be made in RCW 76.06 RCW to provide the direction and authorities to adopt and secure 

funding to implement this tiered approach.  Three recommended approaches for improving forest health 

include: (1) education, (2) technical assistance and (3) incentives, with each being linked to the other and the 

direct cost generally increasing from 1-3.   

 

31 
32 
33 
34 

Education and Technical Assistance 

In Tier 1, continuous action to improve and maintain healthy forests across the state should take place at the 

individual landowner/manager level. Ongoing forest management is based on individual management 

objective and locally developed inventory data. Forest owners, managers or consultants that are charged with 
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management responsibility must be knowledgeable in the science and practical application of forest 

vegetation types, site carrying capacity, forest health metrics, stand treatments, and a variety of management 

tools for applying this knowledge to the forests they manage.  Maintaining healthy forest conditions at the 

stand level requires that landowners, managers and practitioners have science-based information on 

appropriate stocking levels to maintain healthy forest conditions on the sites and vegetation types they are 

dealing with.  In addition, some small landowners may need assistance with gathering stand level inventory 

data sufficient apply the density thresholds.  

 

An immediate education need for all landowners is to understand the consequences of stocking levels relative 

to site carry capacity and how to avoid undesirable consequences by the selection of treatment pathways that 

also meet owner specific objectives.  Development of comprehensive stand level forest health thresholds is 

addressed in Analysis area 3.  Increased resistance to insect outbreaks, disease, and fire risk as well as the 

increased capacity for forests to recovery from disturbances are achievable outcomes of more informed 

landowner management.   For owner groups that are too small to effectively develop and implement such 

plans, technical assistance will be needed.  New educational methods will need to be explored to reach the 

large number of forest landowners that are not currently engaged in understanding the consequence of their 

actions, such as payments for making calls to tell owners about the issues as has been experimented with to 

reduce neighborhood fuel loads.   

 

New education and technical assistance approaches require adequately trained people to ensure that correct 

advice is given.  A registration, license, or certification process similar to the Society of American Forester 

Certified Forester program would be helpful for TSP.  In addition, a monitoring and discipline system similar 

to professional accreditation organizations may need to be implemented to ensure all providers are 

adequately trained and accountable.   

 

Public education (including K-12) will be important to gain acceptance and support for what is essentially a 

changing land management paradigm in order to restore forest health.   

 

Small landowners: Education through workshops, seminars, technology transfer, and community meetings 

will help to reduce complexity, foster common understanding, and connect landowners to programs and 

resources necessary for effective forest health restoration. Implementing forest-modeling technologies that 

process complex alternatives, reducing them to templates, and distributing these techniques and findings via 

streaming video technology for rural education delivery can increase the scale of forest health restoration 

activity.  It will be necessary for WSU Extension, DNR Stewardship and USDA-NRCS to work together 
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with the Universities, other government agencies, and community groups to facilitate technology transfer, 

education, and cooperation. NRCS’s mission has been moving in the direction of agriculture-program 

support and will need to return to providing forest stewardship support in the field to be effective.  Training 

the trainers such as the local forestry consultants and providing tools for them to use such as management 

templates is an essential role for the Universities and Community Colleges in order to move beyond 

education into effective technical assistance.  

 

Education and technical assistance may best be patterned after the highly successful coached planning 

programs for landowners carried out collaboratively between DNR and WSU Extension with science and 

technical support provided by the universities.  The curriculum should be modified to provide more emphasis 

on forest health and employ the expertise of the USDA-NRCS and local conservation districts for 

silvopastoral expertise forming a 4-way partnership.   

 

Forest health education could be readily incorporated into the accredited logger program offered by the 

Washington Contract Loggers Association with technical support from WSU Extension and DNR Resource 

Protection personnel.  

 

WSU and UW can assist education programs by more rapid transfer of emerging science and technology, by 

training the trainers, and partnering in outreach events.  These institutions have established resource 

education delivery partnerships with community colleges around the state that when coupled with emerging 

educational delivery systems including streaming video, web based learning, and video conferencing have 

been shown to improve access in rural communities.   

 

Public Lands: Education opportunities for forestry professionals are needed to deliver best available science 

and technology to assist development of multi-ownership health strategies at the landscape level.  It is 

essential for public forestland managers (State: DNR, Parks, Fish & Wildlife; and Federal: FS, NPS, BLM, 

BR, DOD) to work with educators and trainers in developing integrated landscape-level approaches while 

recognizing different owners may have different objectives. Broadening the risk assessment to include non-

market values will be particularly important for making community-based decisions involving public forests.  

Federal and state agencies can play an important role in public education through both regional and national 

forest health education campaigns. 

 

Private Industry: Partnering with community groups and having access to professional continuing 

education can increase the overall effectiveness of landscape scale management strategies that incorporate 
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industrial lands into the matrix.  Industry can also play a partnership role with state and federal agencies in 

public education.  Large landowners will respond positively to cooperative atmospheres and participate 

where there is recognition of their contribution.  

 

Tribal Lands: Technical assistance and education regarding site specific strategies that address forest health 

across landscape types are needed.  Opportunities exist on tribal lands to demonstrate creative approaches in 

meeting forest health strategies.  Tribal management procedures include tribal community consensus and a 

focus on both biological and economic goals.  These may serve as templates for development of both 

community participation and adaptive management.  The new Tribal Forestry Relations Act may provide 

opportunities to expand on current cooperative agreement structures between government entities, but 

education and technical assistance regarding optimal landscape level approaches may be warranted.   

 

Educational Resource Needs:  Current resources available for education or assistance in the eastern region 

are very limited and have been declining even as the need has increased and the technology has advanced.   

The model for cooperation between DNR, WSU Extension and NRCS has a very positive history but has 

also declined with the reduction in DNR Stewardship activities, Extension staff, and the NRCS shift toward 

agriculture programs.   Over just the last several years, the state supported DNR Stewardship activities were 

zeroed out ($438,000/yr) and the effective Eastside Extension staff substantially reduced ($150,000/yr).   

Given the substantial differences across the eastside region, and as a placeholder for a needs assessment, we 

estimate the need for 4 additional DNR stewards and 4 WSU extension foresters above the old base, as well 

as several technical specialists at UW to provide technical tools and training for the trainers that are now 

available only from temporary funding sources. With some redirection of NRCS, a total of 12 new FTE 

positions, would likely be needed with a cost of $280,000 each for DNR and WSU Extension and $140,000 

each for UW and NRCS plus the restoration of recently lost funding of $438,000 for DNR and $150,000 for 

WSU.   The needs for Westside forest health education and assistance are also underserved and could 

substantially benefit by additions of roughly half the increase for the eastside.  

 

A “one shot” multi-media education campaign similar to the “Fighting Fire with Fire” campaign by DNR 

and PNWCG could be conducted for $50,000 and appropriately synchronized with the a new Forest Health 

initiative.  A sustained effort of press releases could be provided for $35,000 per year.  

 

Recommendation:  The Legislature fund the Department of Natural Resources and Washington State 

University from the state general fund to restore the DNR Stewardship program and WSU Forestry 

Extension services to eastern Washington to a minimum of the level that was in place prior to 2002. These 
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landowner assistance and education programs should be directed at maintaining forest health on state and 

private lands. 

o DNR    XX FTEs     $________ 

o WSU    XX FTEs     $________ 

Recommendation:  As part of a package to direct the Landowner Contingency Fund toward its current 

statutory cap, the Legislature authorize up to $_______ from the fund to be spent on the production and 

dissemination of landowner educational and public outreach materials. 

Recommendation:  Forest industry sustainable forestry programs and the Washington Tree Farm commit to 

adding forest health issues to their forest landowner educational outreach programs. 

 

In tier 2, forest insect and disease outbreaks are occurring and thus demand extra resources and effort in 

order to protect high-value natural resources.  Tier 2 requires increased planning and implementation efforts; 

it is analogous to the current system for fire suppression activities.  Landowners or legally responsible 

managers of the subject property should be given notice of potential or impending violation and ideally 

would respond to reduce the forest health to an acceptable level.  

Recommendation:  The Legislature fund capacity within the DNR Resource Protection Division to initiate a 

targeted forest health hazard area stewardship program that includes input from an appropriate forest health 

advisory committee. 

o DNR   XX FTEs and Contract Capacity      $____________ 

 

Under tier 3 conditions, there is a state of emergency, which requires further increases in resource allocation 

to address a specific problem that threatens massive alterations to the forested ecosystems.  Lack of effective 

voluntary response to Tier 2 outreach triggers enforcement.  State lands should be subject to the same excess 

health risk rules as private owners for determination of protection fees. 

 

Enforcement of minimum standards of forest health maintenance on state and private lands requires both 

defensible standards for forest condition, an implemental process for determining conditions of forest stands 

against which to apply the standards, and appropriate penalty.  Defensible standards for declaring an extreme 

hazard of insect or disease damage do not currently exist, nor does the information necessary to determine 

whether a standard has been violated on a specific parcel of land.  The standards must be science-based and 

properly define an extreme risk of insect, disease or fire spread from the subject property to adjacent lands. A 

standard for data quantity, quality, and acceptable collection techniques required to make a determination of 

extreme risk must be established in rule.  Aerial photography or other remote sensing methods will be needed 
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for initial forest condition assessment to establish a legal opportunity to enter private property for ground-

based data gathering.  

 

Recommendation:  The legislature must fund DNR to pursue rule-making for developing defensible 

standards for forest condition, an implemental process for determining conditions of forest stands against 

which to apply the standards, and reasonable penalties.  Cost:  $50,000 to DNR. 

 

Landowners who continue to manage their lands over an extended period in such a way that they expose 

others to increased fire or disease risk could be classified in a higher risk bracket for protection services 

requiring a higher state-levied protection fee, similar to a risk sensitive insurance premium.  The penalty for a 

tier 3 forest health condition could be one or some combination of conditions as shown in Table 3.  A higher 

forest protection fee might be the most administratively feasible option with the fewest unintended 

consequences.  The option of using the landowner contingency fund to address forest health conditions has 

not been included in Table 3.   

 

Table 3:  Pros and cons of potential tier 3 penalty structures. 

 Higher forest 
protection fees 

Increased 
liability 

Loss of forest 
land 
classification 
tax breaks 

Liens on 
property 

Fines 

Pros Acts as a 
deterrent and 
incentive to be 
responsible and 
participate 

Does not 
require any 
funding  

Immediate 
coercive impact 
on landowners 

None? No 
immediate 
behavioral 
modification 
benefit 

Funds can be 
used to 
address risks 
on adjacent 
lands 

Cons Difficult to 
administer – need 
to refine the 
linkages between 
DNR and county 
tax assessment 
roles  

Limited 
motivation to 
participate in 
FH 
management 
activities; risk 
remains and 
may increase 

Increases 
likelihood of 
forest 
conversion and 
loss of public 
values provided 
by this 
classification 

Conflict 
oriented 
enforcement 
process 

Difficult to 
administer and 
collect 

Best 
alternatives 

Most effective 
option. 
Coordination 
between DNR 
and counties 
would need to be 
developed 

Acts as a 
defacto ‘do 
nothing’ 
approach that 
may not meet 
goals 

Conversion as 
an unintended 
consequence is 
too risky 
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Recommendation:  Once the implementation of the forest health strategic plan and rule making has 

progressed to the point where tier 3 may be implemented, the Legislature should authorize use of funds from 
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Landowner Contingency Fund to support state actions to address an extreme forest health hazard with the 

expectation that cost would eventually be recovered from the offending landowner. 

 

ANALYSIS AREA 7:  FAMILY FOREST OWNERS ARE MOTIVATED TO INCREASE THEIR 
UNDERSTANDING OF FOREST HEALTH CONCERNS AND TAKE ACTION APPROPRIATE 
TO THEIR OWNERSHIP OBJECTIVES.   
Education is needed to understand the importance of managing to reduce forest health risks i.e. the benefits 

of lowering the risk, and on how that can be accomplished effectively and economically.  Technical 

assistance will be required to develop management plans and implement them.  Technical assistance is most 

important to the smaller owner groups who are too small to develop internal capabilities.    

 

A public infrastructure for education, technical assistance and even incentives exists, albeit their current scale 

would appear much too small for an effective solution.  WSU Extension, DNR Stewardship and NRCS 

incentives have each performed effectively and have been given high marks for working together in the past, 

but adequate public investment for trained personnel and assistance deliveries have been lacking. As 

Technical Service Providers (TSP), forestry consultants are locally respected, experienced with 

public/private projects, and provide valuable support to small forest landowners when they are adequately 

trained.   By capitalizing on TSP skills the number of education and assistance field personnel directed at 

forest health conditions can be increased.  The experience of using consulting foresters in stewardship 

training has been well received.   

 

Incentive programs have played an important role in forest stewardship in the past and need to be integrated 

with immediate needs and current funding situations.  In examining tax credits for individuals such as the 

forest excise tax we saw no benefit in reducing transfer payments to counties in order to provide incentives to 

small landowners in affected counties.  With current tax structure under the FPA, there is very little room to 

manipulate state excise tax returns to facilitate these goals.  The only exception may be to enlarge the current 

riparian and road tax credit to include tax reductions for forest health treatments.  Federal taxes provide a 

much larger pool of funds that could be considered.   

 

Cost share programs need to be expanded, particularly for the small landowner group.  Examining ways to 

achieve maximum economic efficiency of the dollars spent will be crucial in implementing the goals of the 

program.  Competitive bidding approaches are proposed as one option, since they will generally support 

more forest health treatment activity per dollar of expenditure  
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Analysis of forest management alternatives has shown that the riparian buffer regulations do not allow 

treatments that lower stand densities sufficient to reduce insect and fire risk.  (See Analysis area 10).  

Revising these requirements will in itself provide an incentive to improve health and contribute to more 

economic sustainability.  Adjustments in forest practice rules using existing legislation on alternate planning 

could also reduce the risk of dwarf mistletoe, spruce budworm, mountain pine beetle, and brown stringy butt 

rot.  Development of a series of management templates would be required to provide for easy identification 

of both site sensitive situations and plans that are acceptable for producing the desired future conditions.  The 

lengthy approval process for alternative plans is currently a barrier to any scale response.  Streamlining this 

process by adopting a series of site sensitive templates that when approved provide the long-term regulatory 

certainty needed to plan sustainable forest stewardship activities would be an effective incentive.    

 

Opportunities exist for mechanical removal of excess fuel loads with some degree of restoration of early 

successional fire and insect resistant forest structures.  Barriers include the high cost of removing small 

diameter material, both lack of and declining infrastructure to process these materials, non-sustainable 

economics, regulatory requirements, and the uncertainty in being allowed to carry out long term plans.  

 

Removal of understory thinning for biomass is costly even though the non-market benefits to the public have 

been show to be substantial.  Financial incentives, along the lines of the old Forest Incentives Program (FIP) 

could be used to underwrite the costs of removals and to reward enduring commitment to forest health 

management plans.   Where community objectives are improved by some increased retention of large tree 

overstory beyond that which is economic, a FIP-like per acre per year incentive payment could be provided 

to cooperating forest landowners via forest health community groups.  With regional/community goals, the 

allocation of payments for increased retention could be determined by competitive bidding, which would 

insure the greatest amount of retention in the community up to an authorized target for the least cost.  This 

process might also be expected to provide an incentive for the formation of more active community based 

forest health groups.   

 

Incentives may be ineffective unless they are accompanied with some certainty on being able to carry out 

long term management plans, and the continuation of the support needed to make the plans sustainable.  In 

both the riparian management and overstory retention cases, incorporating longer term certainty into the 

approval process so that planned treatment can be completed will encourage more investment in sustainable 

operations and lower the magnitude of required incentives.   
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Current insurance for timber is prohibitively expensive with premiums at approximately 10% of the 

appraised value, much higher than for facilities.   More cost effective approaches would be required by 

actively soliciting the involvement of the insurance industry in forest health and wildfire hazard reduction. It 

may be possible to get companies to invest in prevention programs, beyond just the incentives offered to 

policyholders. By making insurance companies aware that certain forest conditions might increase property 

risk, they might be able to assist with education and offer incentives to their customers.   

 

Cost of Incentive Programs: The cost to remove non-merchantable material is estimated at $200/acre. As a 

placeholder for a more detailed analysis we have produced a ballpark estimate of 2 million acres that require 

treatment of 4 million acres available over all owners.  By treating 100,000 acres/year at $200/acre, the 

yearly treatment cost would be $20 million per year over 20 years.  After 20 years, in-growth would require 

the initiation of a second treatment.   If forest health goals include the retention of fire-resistant (ponderosa 

pine and western larch) large diameter trees, a rough estimate of an additional $100/acre per year would be 

required.  If only one fourth of the treated acres were eligible for the retention fee on an annual basis, (1/8th 

of the total acres) the additional cost estimate is an additional $50 million/year.  

Recommendation:  DNR continue to seek federal grants that provide cost share to landowners. 

Recommendation:  Legislature provide  ? 

 

Development of quality data for assessing non-market values would require analysis of existing data and 

survey’s costing as much as $200,000 for an initial assessment depending upon the number of benefits that 

are included.  The cost would be relatively low for limiting these estimates to those values for which some 

data has been collected by public agencies such as the cost of fighting fires, fatalities, facility losses, lost 

timber revenue as a lower bound for the cost of either the timber or habitat lost, and regeneration costs.   

 

To the degree that private industry participates in a community health consortium they should have access to 

the same incentive structure as family forestlands.  Similarly to the degree that they contribute to high fire 

risk over a prolonged period they should be subject to a similar protection fee schedule.   

 
ANALYSIS AREA 8: A COOPERATIVE ATMOSPHERE EXISTS ACROSS OWNERSHIPS ON 
FOREST HEALTH 
Cooperative agreements across owner groups are particularly critical to ensure a landscape level impact.   We 

envision a two tiered cooperative agreement approach – one for state wide strategic planning and one for 

project implementation.  The state wide strategic forest health plan would be the benchmark to ensure that 

forest health planning elements are incorporated into landscape planning efforts on the part of all federal and 

state agencies and tribes. The DNR as a cooperating agency would provide assessment and input into 
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strategic plans as they have both the legislative authority and specific expertise on forest health issues.  

Cooperative agreements between DNR and the private sector, while not mandatory, would ensure that 

participating entities would benefit from reduced assessment fees and more streamlined permitting 

procedures. The DNR would provide the management leadership that is crucial to successful cooperation 

among owners with different objectives.   

2SSB6144 requires the Commissioner of Public Lands to promote communications between the state and the 

federal government regarding forest land management decisions that potentially affect the health of forests in 

Washington and will allow the state to have an influence on the management of federally owned land.  It also 

stated that any available and appropriate cooperative agreements, including cooperating agency status 

designation, should be considered with the USFS and the BLM.  This was recommended because of the slow 

response by the Forest Service to rapidly address the increasing forest health crisis. 

 

Currently, Cooperating Agency Status can be done at the Forest Planning level or on a project-by-project 

basis.  It gives the state the opportunity to be a full member of the planning team and may help in influencing 

the final alternative; but it does not give the state decision authority.  Proposed new planning regulations for 

the USFS may not allow for Cooperating Agency Status at the Forest Planning level.   

 

Cooperating Agency Status CAS) would require the state to provide considerable commitment of time and 

resources to Forest Service planning efforts.  The Committee does not recommend pursuing this status at this 

time because we don’t think this is the best use of resources and it’s unlikely that it would result in a different 

result than can be obtained by existing processes for state comment to the planning process.   

 

Rather than pursuing CAS, we recommend that the state create a new position to coordinate with federal land 

management agencies on the state strategic plan.  Actual job duties should be determined after the executives 

of the DNR and federal agencies meet and explore how to best use this position.  Also, the federal agencies 

have new tools to respond to healthy forest issues and it’s already nationally their #1 emphasis. 

 

Since the passage of the legislation, the federal land management agencies have implemented several 

administrative changes to help expedite projects aimed to restore forest and rangeland health as called for 

under the President’s Healthy Forest Initiative and the Healthy Forest Restoration Act. 

In March of 2004 the “Interim Field Guide” for the new tools was released.  The guide provides the USDA 

Forest Service, Bureau of Land Management, National Park Service, Fish and Wildlife Service and Bureau 
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of Indian Affairs with general direction on implementation of hazardous fuels reduction projects under the 

President’s HFI and the HFRA. 

NEPA is streamlined by establishment of categorical exclusions for hazardous fuels reduction activities, and 

post-fire rehabilitation activities.  In Wild-land Urban Interface areas, agencies are not required to analyze 

any alternative to the proposed action unless the community has adopted a Community Wildfire Protection 

Plan and the proposed action does not implement the plan recommendations.  They are also not expected to 

develop a full No Action alternative but must evaluate effects of failing to implement the project.  HFRA 

also improves the Forest Service’s administrative review process; requires appellants to establish standing 

during the public comment period and must exhaust the administrative appeals process prior to court 

challenge.  It also encourages courts to expedited judicial review of legal challenges to HRFR-authorized 

projects.  When considering a request for an injunction, asks them to balance the short-term and long-term 

environmental effects of undertaking the project against the effects of taking no action.  The Committee 

recommends the state explore opportunities to intervene in litigation on projects that support the statewide 

healthy forest strategy. 

In April of 2004 one of the final steps in process streamlining was the implementation of an agreement 

between the Departments of Agriculture, Interior and Commerce on regulations to expedite fuels reduction 

and forest health projects.  The new regulations free endangered species biologists from routine and often 

duplicative informal consultations and allow them to focus on proposed actions that are likely to have a more 

significant impact on listed species.  While the new regulations accelerate reviews, they do not change any 

standards used for determining whether an action will have an adverse impact on a listed species.  Listed 

species will receive the same level of protection.    

The new tools have already resulted in a sharp increase in treatment activities on National Forest land.  For 

example, in FY 2004 the Colville treated 6,047 acres of hazardous fuel treatments with prescribed fire.  

Almost all of these treatments were in the WUI areas.  Over the next 5 years they plan to treat about 10,000 

acres per year, of which 80% will be within the WUI and approximately 50% of the acreage will be 

mechanically treated. 

In FY 2004 the Okanogan and Wenatchee NF’s treated 22,577 acres of hazardous fuels treatments.  

Treatments were approximately 50% mechanical, 50% prescribed fire on the Wenatchee NF and 

approximately 33% mechanical 67% prescribed fire on the Okanogan NF. 
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Currently, the DNR and federal agencies have a number of agreements in place for coordination of resources 

and personnel for projects of mutual benefit.  The committee recommends that the agencies review existing 

agreements and modify as necessary to incorporate state strategic forest health objectives.   

 

Recommendation:  To the extent possible, the State of Washington should influence federal and tribal forest 

health management and implementation programs to be consistent with the state strategy and protect state 

and private lands that lie adjacent to federal lands. A policy analyst to support State cooperation with the 

federal and tribal land management agencies is critical in achieving significant influence on these programs. 

It is also important for DNR to have sufficient capacity to address forest health hazard areas and to maximize 

the state’s opportunities for forest health funding from national programs. 

DNR should develop and the Legislature fund a policy level capacity in the office of the State Forester to 

coordinate the state forest health strategy with federal and tribal land management agencies and to develop 

cooperative agreements with other landowners when appropriate. 

o DNR    XX FTEs      $____________   

 

Recommendation:  Development of non-market values could substantially increase the support for more 

active forest health management on public lands.  A blue-ribbon panel of respected officials could provide a 

useful role by assessing research on non-market values and providing recommendations on how best to 

incorporate those values in decision-making on public lands.  When there is knowledge that the non-market 

values are far in excess of treatment costs there may still be a need for recommendations on how best to 

determine whom gains and what structure is best for implementation. Such understanding will aid 

development of community-based stewardship contracting arrangements that have been recognized by the 

federal government as important elements of a national forest health strategy.  The panel would be 

empowered to both assess and commission research on non-market values impacts of forest health strategies 

and institutional mechanisms to implement health-based decisions. 

Recommendation:  Legislature should authorize and fund a blue ribbon panel to investigate and quantify 

non-market values associated with forest health management activities. 

 

ANALYSIS AREA 9:  A COLLABORATIVE APROACH AMONG PRIVATE, PUBLIC, AND 
TRIBAL LANDOWNERS, FOREST HEALTH PROFESSIONALS, AND OTHER INTERESTED 
PARTIES ACHIEVES CROSS-BOUNDARY RESULTS 
Forest health problems exist across ownership types throughout the state.  Opportunities exist to apply 

education, technical assistance and incentives to reduce fire, insect and disease risks.  Strategies will require 

customization for public and private ownerships, for short and long term implementation, for stand and 

landscape scale approaches and for addressing different community needs. No single approach can be 
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expected to apply generally.   Cooperative agreements and community involvement provide additional 

opportunities to improve forest health on a multi-owner watershed scale.   

 

It should be recognized that the viability of private forest companies is critical to the success of a state forest 

health strategy.  Without the essential expertise, harvest, haul, and manufacturing infrastructure provided by 

the forest products industry, effective management of forests to curtail forest health risks on any ownership 

would be impossible.  The infrastructure for processing has continued to decline leaving few bidders for 

many log types. An assessment of the current decline in forest industry infrastructure and its implications for 

the health of Washington’s forest should be undertaken.   The assessment should specifically identify what 

further incentives are required to develop infrastructure necessary to address forest health concerns such as 

using the unmerchantable removals as biofuels for energy.   Increased certainty on the long-term support for 

forest health activities would serve, as an incentive for private investments in infrastructure needs.   

 

Tribal Lands:  Incentives that increase tribal capacities both with respect to infrastructure development and 

ability to participate in landscape level planning efforts are desirable.  Incentives tied to increasing or 

maintaining milling capacity might be especially effective at increasing overall opportunities for removal of 

small diameter thinnings for adjacent landowners.  As with industrial landowners, as assessment of the 

structure of these incentives needs to be completed to ensure that capacity is maintained in key areas of forest 

health concern. Incentives that encourage tribal participation in landscape level planning are desirable; both 

in terms of increasing overall inclusiveness of landscapes and because of the substantial experience tribal 

managers can share with other landowners regarding effective management of forest health conditions.          

Community Group Support:  In addition to educational and technical assistance, which should be extended 

to communites  involved in health improvement plans; some organizational incentive support for largely 

voluntary organizations should be provided. Emphasis on increasing the reach of existing groups such as the 

WFFA, RAC’s, FLAC’s, and community wildfire planning groups through funds that support the active 

canvassing of additional local participants is warranted.  Enlarging the definition of community groups to 

include communities of forest owners or forest interest groups such as the Timber Fish and Wildlife 

committees may be required to facilitate landscape level approaches in specific locations where the 

cooperative agreement framework is inappropriate or unweildy.   Accountability for funding of community 

groups might be judged by health improvement measurements in the community to avoid the inefficient use 

of funds.  Health improvement measures could include the following criteria: 
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• Reducing forest health risks in the community ‘area of interest’.  The area of interest allows for the 

expansion of the sphere of influence beyond the narrow boundaries defined by current fire planning 

initiatives. 

• Increasing local capacity to address forest health risks, including increases in infrastructure, 

markets, and employment in forest health related endeavors.  

• Expanding community participation and Interagency cooperation 

 

ANALYSIS AREA 10:  REGULATORY PROGRAMS ARE COORDINATED SO KEY 
OBJECTIVES OF EACH CAN BE REALIZED WITHOUT ADVERSE EFFECTS ON OTHERS. 
Smoke Management:   

Prescribed fire can be an effective method to reduce fire and insect risk, restore some fire resistant forest 

overstory types, and improve soil nutrition and forest health.  If periodic prescribed fire is not possible, then 

the success of this plan may be jeopardized and not fully achievable. Current state implementation of the 

clean air act substantially limits the potential for using prescribed fire through the daily permission 

requirements.   It is recommended that the legislature consider whether changes to the statewide smoke 

management plan can be made and implementation of the National Clean Air Act can be modified to more 

easily permit prescribed burning. 

Forest Practices: 

Forest Practices Rules can prevent landowners from effectively dealing with forest health issues, which 

occur, in primarily three situations: 

1.  NO ACTIVE MANAGEMENT: 

Some rules restrict landowners from effectively treating the stand to improve its resistance to health 

threats or prevent landowners from taking action if health issues are currently impacting stands.  

These rules are the riparian zones restrictions and other leave areas, such as Spotted Owl circles, that 

do not allow harvesting.   

While in concept the Riparian Management Zone (RMZ) rules for Eastern Washington were developed with 

some provisions to address forest health (species preference) the combined impacts of tree leave and shade 

requirements make the rules difficult to implement.  Thus many of the RMZ in Eastern Washington default 

to no cut buffers. This will leave stands in an overstocked condition, leading to increases in forest health 

issues and stand replacement fires adjacent to streams.  

Moreover, analysis of forest management alternatives has shown that the riparian buffer regulations do not 

allow treatments that lower stand densities sufficient to reduce insect and fire risk.  Revising these 

requirements could provide an incentive to improve health and contribute to more economic sustainability.   
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Adjustments in forest practice rules using existing legislation on alternate planning in RMZ’s could also 

reduce the risk of dwarf mistletoe, spruce budworm, mountain pine beetle, and brown stringy butt rot.  

Development of a series of management templates would be required to provide for easy identification of 

both site sensitive situations and plans that are acceptable for producing the desired future conditions.  The 

lengthy approval process for alternative plans is currently a barrier to any scale response.  Streamlining this 

process by adopting a series of site sensitive templates that when approved provide the long-term regulatory 

certainty needed to plan sustainable forest stewardship activities would be an effective incentive. 

 

Eastern Washington landowners have also experienced problems with Spotted Owl Circle rules that prevent 

harvest.  Many of these stands are in conditions that are overstocked, contain high fuel levels, and are often 

suffering from various forest health pests.  Historically, these stands contained less stocking as frequent fires 

impacted them, but have now become overstocked and suitable habitat for owls.  The conflict occurs when 

attempting to save Spotted Owl habitat in areas that have been alter from history stocking levels due to fires 

exclusion.  Overstocking and heavy fuel loads now make stand replacement fires and eventual loss of owl 

habitat more likely.  These types of owl habitat losses were noted in the current federal review of Spotted 

Owls and were also an issue in the Entiat fires on federal, state, and private ownerships. 

Recommendation:  As these issues come before the board through the adaptive management process, the 

Forest Practices Board should examine unintended forest health consequences.   Solutions might include 

streamlining the acceptance of alternative plans and eliminating some of the complex overlays in the rules.   

2.  APPLICATIONS: 

The second area that the Forest Practice Rules impact landowners is the permit process needed for salvage 

and pesticide spaying.  The rules have provisions for emergency when public resources are at risk.  But there 

are no emergencies procedures for when landowner resources are at risk of economic loss. The following 

section discusses how landowners are constrained to using less effective methods for treating epidemic insect 

attacks and salvage of damaged forests.   

 The permitting process can be lengthy when applications for pesticide spray.  These often are Class 

IV permits and are often appealed.  An appealed application often delays this type of project beyond the 

window of effective treatment.   These appeals often occur when landowners propose to treat insect 

outbreaks with approved chemicals versus using alternatives such as B.t.k., which are perceived to have 

fewer non-target effects, but may provide less effective pest control.  Landowners’ need some type of 

assurance that they can treat stands with USDA approved pesticides in a timely manner.   

The other issue is timely salvage of wind thrown, fire damaged, and killed trees.  There has been an 

increase in appeals of applications needed to salvage trees.  These delays have mostly been for federal and 

state salvage projects.  Private landowners are concerned that appeal processes could be used to delay 
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salvage and thus cause economic losses and the potential for insect problems to increase in areas not 

damaged by fire and wind. 

 Another issue in salvaging of dead and dying trees are the green up rules that restrict the size of area 

from being treated without leaving buffers to reduce the unit size or filing a Class IV permit.  Fires and insect 

damaged forests often exceed the bounds of the green up rules. Rapid and complete salvage of damaged trees 

is very important to reduce the economic losses already sustained by the landowner. 

RECOMMENDATION:  The Forest Practice board should look into ways to include salvage and 

treatments of insect pests as emergency applications to speed up the process and limit the appeals. 

 

3.  REFORESTATION REQUIREMENTS: 

Reforestation standards require a certain number of native trees.  In eastern Washington, reforestation 

standards that specify insect and disease resistant seral species should be considered. 

 

The Work Group will write a letter to the Forest Practices Board, identifying these concerns that may have 

unintended forest health consequences and merit evaluation by their science teams.   

 

ANALYSIS AREA 11:  FUNDING IS AVAILABLE IN SUFFICIENT AMOUNTS FROM 

APPROPRIATE SOURCES TO IMPLEMENT FOREST HEALTH STRATEGY AND PROGRAM 

IMPROVEMENTS 

Funding is needed to implement the recommendation of the Forest Health Work Group. These funding needs 

can be divided into four categories: 

• Immediate short-term needs for data acquisition, synthesis and presentation; 

• Continuing need for field personnel to maintain and expand public outreach and education;  

• Increase the capacity of the Department to pursue state cooperative actions with federal and tribal 

land managements; and  

• Emergency funds to combat exotic insects or disease that may invade private or state forests. 

 

There are five potential sources of funding to support forest health needs: 

• Productive commercial forest generating revenue for their owners  

• State general fund appropriations 

• “Excess” funds that have accumulated in Landowner Contingency Fund 

• Support and grants from the federal government 

• A yet to be defined user based tax or fee, collected from and directed at the small landowner segment 

of private forestland ownership. 
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In managed forests, harvest of commercial trees will create revenue for the landowner. Good stewardship and 

wise directed incentives will encourages landowners to invest some of the revenue into maintaining good 

forest health on their lands.  

 

The Work Group recognizes there is severe competition for public funding, both state and federal. However, 

the ecological imbalance that now plagues forests lands in Eastern Washington is the result of past public 

policy and societal decisions along with invading pests and climatic conditions. Good ecologically and 

economically balanced forest health across the state is a good investment for the public.  Eventually, forest 

fire fighting costs will be reduced, forest product productivity will increase and pubic recreation and 

enjoyment will be enhanced. A cooperative public/private effort will be required to correct the forest health 

problems and protect public and private resources and secure public health and safety. 

 

The Work Group also recognizes the information necessary to implement Tier 2 and, eventually, Tier 3 is not 

yet available. As information becomes available, more will be known about the magnitude of the forest 

health problems. Additional capacity may be necessary to fully execute the recommended strategy. 

 

In addition to funding recommendations throughout this report, the Work Group recommends that: 

• DNR continue to work vigorously to maintain U. S. Forest Service support for disease and insect 

surveys, firefighting capacity, small landowner forest health treatment cost share, wildland interface 

fire risk treatment, exotic pest eradication, and urban forestry. 

• The DNR should continue to seek new funding from federal sources to address issues identified in 

the state forest health strategic plan. 

• The small landowner community should explore the opportunity for self-taxing or a fee structure that 

would support forest health maintenance services provided to the community. 
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Pat McElroy, Executive Director of Regulatory Programs, Washington Department of Natural 
Resources (DNR), Chair 
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Bruce Lippke, Professor, College of Forest Resources, University of Washington, State 
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John Mankowski, Environmental Policy Lead, Washington Department of Fish and Wildlife, 
Representative of the WDFW 
 
Barry Moore, Associate Professor, Department of Natural Resource Science, Washington State 
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Robert Gara, Professor, College of Forest Resources, University of Washington, Forest 
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Rich Fonda, Professor (retired), Western Washington University, Fire Ecologist 
 
Ron Shultz, Executive Policy Advisor, Governor’s Executive Policy Office, Representative of the 
Governor 
 
Peter Heide, President of Washington State Society of American Foresters, and Representative of 
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John St. Pierre, Natural Resource Director, Confederated Tribes of the Colville Reservation, 
Representative of the Confederated Tribes of the Colville Reservation 

 
Rick Brazell, Forest Supervisor, Colville National Forest, Representative of the USDA Forest 
Service 
 
Karen Ripley, Forest Health Program Manager, DNR, Work Group Coordinator 
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Appendix 2:   
Table 1:  Opportunities and Barriers to Implementation of a Forest Health Strategy for Washington 
State.   Excel spreadsheet.  Four pages long, legal-size paper, landscape mode.  (Sent as a separate 
document). 
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Introduction: As a consequence of large intense forest fires in the inland west over recent years, 
considerable public attention is being directed at the question of how to reduce hazardous fuel loads from 
the overly dense forests that characterize the region.  Removal of the many small trees that make up these 
fuel loads is known to be costly.  While large trees can be removed for lumber and other product values 
as reflected in the market, the market value for the smaller logs may be less than the harvest and hauling 
charges, resulting in a net cost for thinning operations that are needed to lower fire risk.  However, 
failure to remove these small logs results in the retention of ladder fuels that support the transfer of any 
ground fire to a crown fire with destructive impacts to the forest landscape. Many non-market benefits or 
avoided costs are not being considered in the market computation that only considers the market value 
for the log relative to the cost of delivering the logs to market.  A first attempt at estimating these costs 
and benefits appears to show that the benefits will  likely exceed the costs as justification for more 
aggressive treatments to reduce fire risk.  There are however many different beneficiaries complicating 
the issue of who should pay.   
 

Figure 1.  Average fire suppressions costs - Fremont and 
Okanogan National Forests. 

Average Fire Suppression Costs by Fire Size
Fremont National Forest 1992-2001

Okanogan National Forest 1990-2002
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Benefits/avoided costs of reducing fire risk :  An analysis of fire risk and hazardous forest fuels on the 
Fremont (OR) and Okanogan (WA) National Forests indicates that the negative impacts of crown fires are 
underestimated and the benefits of government investments in fuel reductions are substantial.  Perhaps 
most obvious is the escalating cost of 
fighting forest fire, which nationally has been 
in the billions of dollars during recent years. 
Similarly, there is the value of avoiding 
facility losses and fatalities that result from 
forest fires.  Communities value a lower fire 
risk and reduced smoke.  Forest fires destroy 
visual aesthetics and limit recreational 
opportunities. The United States Congress 
has historically placed a very high value on 
species protection as evidenced by laws such 
as the Endangered Species Act or the 
National Forest Management Act yet 
irreplaceable habitats for threatened and 
endangered species may be lost when forests 
fires are more destructive than historical 
norms.  Valuable timber resources are 
destroyed.  Fires also convert the carbon stored in forest biomass to smoke reducing the opportunity to 
produce long lasting pools of carbon stored in forests and products while adding to atmospheric carbon 
and global warming.   Fires consume biomass that otherwise could be used for clean energy conversion 
and green energy credits.
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Regeneration after fires is problematic and costly and rehabilitation investments are often needed to avoid 
serious erosion, sedimentation, and water contamination.  If forests are thinned, the resulting increase in 
available surface water could benefit salmon habitats, municipal reservoirs, and agricultural irrigation.  
Rural economic development benefits would result from the taxes and rural incomes generated by fuel 
reduction activities.  Since economic activity in these regions has been in decline as a consequence of 
lower federal timber harvests, any reduction in unemployment has higher than normal leverage on state 
and local finances by lowering assistance costs. 
 
Many scientific studies have shown that forests thinned to remove fuel loads are unlikely to experience 
crown fires. Accounting for the full value of this reduced risk exposure, however, must take into 
consideration both the predicted costs and the timing of future fire events. While it is impossible to 
predict exactly when a future fire might occur in a specific location, we do know that due to decades of 
fire suppression, the time since last ignition in many forests is well beyond previous fire return cycles and 
that present fuel loads are well outside of historic levels.  Fire ecologists agree that the question is not 
whether these forests will burn but when.  
 
To illustrate how the relative costs and benefits of investments in hazardous fuels removal treatments to 
reduce risk of crown fires might be considered, a parametric table can be constructed to display the 
present value of anticipated future costs associated with failure to reduce risk. For this example, we will 
assume that that all acres of forests with a present high risk, if left untreated, will burn sometime in the 
next 30 years while all those forests considered at moderate risk will burn sometime in the next 60 years. 
If there is an equal probability of each acre burning in any year during the assigned interval then for 
approximation purposes we can assume that an average time for all acres to burn is equivalent to one-half 
the interval.  More complex models have been evaluated producing similar results.

s 

 

Figure 2.  Parametric present valuation estimation of non-market value



In other words, an equal probability that all acres burn sometime in 30 years means an average time to burn 
of 15 years and correspondingly, given a 60-year interval, the average burn time will be 30 years.  If we 
further assume, as is often done for financial analysis, that an inflation-adjusted interest rate of 5 % is 
representative of the average anticipated cost of money throughout the risk interval then we have what we 
need to discount future cost estimates to present dollars.  In the example above, an estimated future average 
fire fighting cost of $1000 per acre is used to demonstrate the present value of a future liability.  This 
example shows that every dollar that will be needed to fight forest fires during the 30-year period for high 
risk represents $0.48 of anticipated cost exposure today and during the 60-year period for moderate risk 
represents $0.23 today.  Conversely, investments in fuels removals today are worth the savings represented 
by these present value estimates of costs avoided if fires do not occur.  Other non-market values of interest 
can be similarly assessed and then summed to estimate broad present benefit from investment in risk 
avoidance.  
 
The following table shows present value estimates of avoided future losses associated with a number of 
market and non-market values. Also displayed for comparison are Forest Service contract preparation 
costs and operational costs.  Future values are taken from a variety of governmental and non-
governmental information sources while contract and operational estimates are derived from figures 
provided by the Okanogan and Fremont National Forests as well as from interviews with harvest 
contractors.  Treatments are assumed to be forest thinnings within the understory that leave approximately 
40-100 of the biggest trees per acre (TPA).  A more rigorous explanation of this estimation methodology 
and source information can be found in the publication “Investigation of Alternative Strategies for 
Design, Layout, and Administration of Fuel Removal Projects”, in the Market and Non-Market Values 
section, at www.ruraltech.org  
 
Table 1. Summary table of costs and benefits from fire risk reductions. 
 

Value per acre Treatment Benefits High Risk Moderate Risk 
Fire fighting costs avoided $481 $231 
Fatalities avoided $8 $4 
Facility losses avoided $150 $72 
Timber losses avoided $772 $371 
Regeneration and rehabilitation costs avoided $120 $58 
Community value of fire risk reduction $63 $63 
Increased water yield $83 $83 
Regional economic benefits $386 $386 
Total Benefits $2,063 $1,268 
Treatment costs   
Operational costs ($374) ($374) 
Forest Service contract preparation costs ($206) ($206) 
Total Costs ($580) ($580) 
Positive Net Benefits from Fuel Removals $1,483 $706 
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Additional benefits from fuels reductions such as habitat restoration, water quality protection, carbon credits, and 
others are more difficult to estimate but are generally considered to be of high public value. Further research is 
needed to quantify such benefits; however, it should be apparent that addition of such considerations will serve to 
increase further the net value of public investments in forest fire risk reduction.  
 
Potential negative costs associated with harvest activities to reduce hazardous fuel loads should also be 
considered, including environmental impacts of soil compaction, damage to leave trees, and road sediments. 
However, these costs are difficult to estimate and in general can be avoided with due diligence.  Compromises to 
habitat quality for some species may decline while others increase, creating tradeoffs that are difficult to evaluate, 
but these changes are not likely to be as harmful as the impacts of catastrophic wildfires. 
 
While the values assigned to the benefits from fuels reductions that have been listed above can rightly be 
considered coarse estimates, they have been shown to be legitimately defensible and intentionally conservative.  
These figures suggest that the benefits of fire risk reduction are of high value and generally of much higher value 
than any market losses resulting from thinning to reduce the fire risk. It is worthy to note that many areas of the 
forests studied in this investigation showed positive net returns from log sales after thinning simulations when 
some larger trees were removed as part of the fuels reduction activity.  However, even with an assumed net cost of 
fuel reduction operations, the results of this cost/benefit analysis clearly show that the future risk of catastrophic 
fire is far costlier to the public than investments made today to protect against such eventuality.   
 
Magnitude of Potential Benefits: An analysis of Fremont and Okanogan National Forest inventory data 
indicated that 1,307,667 acres (greater than 75% of the total forest area) are at moderate to high risk of crown fire.  
Based upon present value estimations above, the total no-action liability for these at-risk forests is greater than 2 
billion dollars. The net public benefit of hazardous fuels reductions after subtraction of operations costs for just 
these two National Forests is estimated to be greater than 1.3 billion dollars. 



 38

1 
2 
3 

Appendix 4: Listing of all federal agencies and the agency acreage.   If available, also an estimate of acres in each 
stand condition class. 
 

Timberland acres in Eastern Washington
(1990 FIA survey for State, Private and Native Americans, and 1993 National Forest survey) 

     
  Acres Unreserved Acres Reserved % Reserved

Central Timber shed   
 DNR  366,855 
 Forest Industry 479,540 
 Native American 584,809 
 Non-industrial 386,873 
 National Forests 709,000 
 Total  2,527,077 

Inland Empire   
 DNR  216,343 
 Forest Industry 397,045 
 Native American 489,263 
 Non-industrial 1,084,674 
 National Forests 846,000 
 Total  3,033,325 

Eastern Washington total 5,560,402 
     

Eastern Washington reserved and unreserved timberland  
 Other Public 583,198 25,000 4.1%
 Forest Industry 876,585 26,000 2.9%
 Native American 1,074,073 72,000 6.3%
 Nonindustrial 1,471,548 44,000 2.9%
 National Forests 1,555,000 1,637,000 51.3%
 Total  5,563,000 1,804,000 24.5%
     

(Totals may not add due to rounding, and survey differences)
(Source: Eastern Washington Timber Supply Analysis, CINTRAFOR SP18, U. of Washington Jan 1995) 

 4 
5 
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Appendix 5: 
Fire Preparedness, Suppression, and Prevention Costs 

 
Figure 1 shows that fire preparedness costs (personnel and equipment) for DNR protected land have 
increased over the last two biennium largely in response to a more than doubling of fire suppression costs 
(fighting fires) to almost $60 million per biennium. Fire suppression costs are more random from year to 
year depending upon drought and other weather conditions.   
 
Figure 2 shows that the fire suppression costs per acre burned appear to have more than doubled over the 
last several years from just under $1000 per acre to over $2000.   
 
Figure 3 shows the suppression cost for the Okanogan/Wenatchee National Forest as a function of the 
number of acres burned.  While the cost is very large for small tracts it is somewhat lower for the very 
large tracts.  Federal forests tend to have larger blocks of contiguous acres, which are also generally at 
greater distance from populated areas so the suppression activity is less concentrated.  
 
While there is some funding devoted to prevention activities such as education and technical assistance 
the amounts are minimal relative to the cost of preparing to fight fires and trying to suppress them once 
they start. 
 
The cost of thinning treatments that would reduce the risk of fires represents an investment that would be 
expected to lower the cost of fighting fires over time.  If other non-market values are considered, the 
benefits can be expected to exceed the investment in treatment costs very quickly.  Even if just the 
avoidance of future fire fighting costs is considered as a payback for the treatment cost there will likely be 
a positive benefit for treating high risk acres since the probability of preventing a fire by treatment 
increases year after year i.e. the treated acre would eventually have been in the path of a fire. 
 
The cash flow or value benefit of avoiding fire fighting costs and producing other non-market benefits is 
shown in Figure 4.  The returns of the investment cost of thinning a high fire risk stand turns positive in 
as little as 3-4 years when many of the identified non-market benefits are included.  When the cost of 
fighting fires is as high as $2000 per acre, the avoided costs of fighting fires results in a positive return in 
about 10 years.  When a number of other non-market values are included the breakeven to a positive 
return is as short as 3 years.   Considering non-market values in the fire treatment decision results in both 
a quick pay back to society with the magnitude of the payback rising to more than a $1000 per acre in 
about 10 years.  
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Okanogan-Wenatchee Fires 1990 - 2002 

    
Size Class Suppression 

Costs 
Total 
Acres 
Burned 

Average Cost 
per Acre 

A (0-.25 acres) $1,359,382 188 $7,231 
B (.26-9.9 acres) $4,769,332 948 $5,031 
C (10-99.9 acres) $8,484,542 2,662 $3,187 
D (100-299.9 acres) $6,736,500 3,379 $1,994 
E (300-2999.9 acres) $27,646,681 10,530 $2,626 
F (3000-4999.9 acres) $27,767,956 28,419 $977 
G (5000+ acres) $100,474,867 280,450 $358 
9 

10 
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